Improving chemoradiation efficacy by PI3-K/AKT inhibition.
For many tumor types concurrent chemoradiation is the standard of care for locally advanced disease. Despite this intense treatment overall survival is still poor in various solid tumors. To improve outcome in these patients it is essential to develop new therapeutic strategies that enhance the efficacy of chemoradiation. The PI3-K/AKT pathway is often activated in solid tumors and is known to be an important tumor cell survival pathway. It is also well established that hypoxic tumor cells are resistant to both radiotherapy and chemotherapy. Evidence is emerging that activation of the PI3-K/AKT pathway affects the hypoxia tolerance of tumor cells and is involved in hypoxia-related treatment resistance. Already, the combination of concurrent chemoradiation and PI3-K/AKT inhibition has been explored in phase I studies in non-small cell lung, pancreatic and rectal cancer. This review summarizes the currently available literature concerning PI3-K/AKT signaling in relation to hypoxia and discusses the potential of PI3-K/AKT inhibition to overcome hypoxia-related treatment resistance to chemoradiation. Clinical studies testing the combination of chemoradiation and PI3-K/AKT inhibition and potential methods to predict treatment response are discussed.